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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1 , 16, 18, 19 and 20-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ogawa (US 4,418,284), hereinafter Ogawa, in view of Paek (US 
6,740,950), hereinafter Paek, and further in view of Yamaji (US 6,159,837), hereinafter 
Yamaji. 

Regarding claim 1 , Ogawa (refer to Figure 3) teaches a semiconductor device 
comprising: 

a semiconductor chip (15); 

first pads (6) provided on a main surface of said semiconductor chip; 

a light-receiving element (Col. 4, line 33-35) portion (3) provided on said main 
surface of said semiconductor chip such that a light-receiving surface (3) thereof is 
exposed; 
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a light-transmitting portion (7) provided so as to cover the light-receiving surface 
(3) of said light-receiving element portion for transmitting incoming light to said light- 
receiving element portion; 

an insulating film (13) provided over said main surface of said semiconductor 
chip so as to expose surface portions of said first pads (6); 

wiring patterns (wiring part of layer 5 that connects to pads 6) electrically 
connected to said first pads (6). 

However, Figure 3 of Ogawa does not show interconnection details of the first 
pads (6) to form external terminals, and as such, does not teach the claimed 
interconnection details like, the wiring patterns "extending from said surface portions of 
said first pad and over said insulating film"; the "post portions", the "sealing layer" and 
the "external terminals". 

Paek (refer to Figure 7) teaches a semiconductor device comprising a light- 
receiving element portion (550) and a sealing layer (560), such that sealing layer is 
provided on a side surface of said light-transmitting portion (550) and such that an 
upper surface of said light-transmitting portion is exposed. It would have been obvious 
to one of ordinary skills in the art at the time of the invention to modify Ogawa to 
incorporate the teachings of Paek such that the sealing layer is provided on a side 
surface of said light-transmitting portion and such that an upper surface of said light- 
transmitting portion is exposed. The ordinary artisan would have been motivated to 
modify Ogawa for at least the purpose of protecting the semiconductor die from external 



Application/Control Number: 10/697,315 Page 4 

Art Unit: 2892 

environment by covering the active side with the sealing layer (see Paek, Col. 12, lines 
26-29) while still preserving the light-transmitting functionality by keeping an upper 
surface of said light-transmitting portion exposed. 

Further, Yamaji (refer to Figure 4) teaches a semiconductor device with a 
semiconductor chip (1), first pads (2) with surface portions, wiring patterns (4) and 
insulating film (3), wherein: 

the wiring patterns (4) extend from said surface portions of said first pads and 
over said insulating film 

post portions (7) provided on said wiring patterns (4); 

a sealing layer (5) provided on a side surface of said light-transmitting portion 
(this would follow if the first pads 6 of Figure 3 of Ogawa are modified in view of first 
pads 2 of Figure 4 of Yamaji and Yamaji's corresponding interconnection details as 
explained above) and on side surfaces of said post portions (7), such that an upper 
surface of said light-transmitting portion is exposed (in view of the teaching of Paek 
explained above) and top surfaces of post portions are exposed, said sealing layer 
having sides surfaces which are substantially in the same plane of side surfaces of said 
semiconductor chip (1 ); and 

external terminals (8) provided on the top surfaces of said post portions (7). 
It would have been obvious to one of ordinary skills in the art at the time of the invention 
to modify Ogawa to incorporate the teachings of Yamaji as explained above. The 
ordinary artisan would have been motivated to modify Ogawa for at least the purpose of 



Application/Control Number: 10/697,315 Page 5 

Art Unit: 2892 

creating a flip chip mounted package with mounting bumps on the side of the chip with 
the chip pads, utilizing the post portions to provide the required height of the 
interconnects. 

It is to be noted that claim 1 is a product claim, but recites "cut side surfaces which are 
cut by a blade", which is a method or process step. As such, claim 1 is a product-by- 
process claim. Even though product-by-process claims are limited by and defined by 
the process, determination of patentability is based on the product itself. The 
patentability of a product does not depend on its method of production. If the product in 
the product-by-process claim is the same as or obvious from a product of the prior art, 
the claim is unpatentable even though the prior product was made by a different 
process." In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985), 
MPEP2113. 

Regarding claim 16, Ogawa (refer to Figure 3) teaches a semiconductor device 
comprising: 

a semiconductor chip (15) having a first main surface and a second main surface 
opposed to the first main surface; 

a first pad (6) formed on the first main surface; 

a light-receiving (Col. 4, line 33-35) element (3) formed on the first main surface; 
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a light-transmitting member (7) provided over said light-receiving element (3), 
said light transmitting member transmitting incoming light to said light-receiving 
element; 

an insulating film (13) provided over said first main surface, so as to expose 
surface portions of said first pads (6); 

a wiring pattern (wiring part of layer 5 that connects to pads 6) electrically 
connected to said first pads (6). 

However, Figure 3 of Ogawa does not show interconnection details of the first 
pads (6) to form external terminals, and as such, does not teach interconnection details 
like the wiring patterns "extending from said surface portions of said first pad and over 
said insulating film"; the "post electrode", the "sealing layer" and the "external terminals". 

Paek (refer to Figure 7) teaches a semiconductor device comprising a light- 
receiving element member (550) and a sealing layer (560), such that sealing layer is 
provided on a side surface of said light-transmitting member (550) and such that an 
upper surface of said light-transmitting member is exposed. It would have been obvious 
to one of ordinary skills in the art at the time of the invention to modify Ogawa to 
incorporate the teachings of Paek so that the sealing layer is provided on a side surface 
of said light-transmitting member and such that an upper surface of said light- 
transmitting member is exposed. The ordinary artisan would have been motivated to 
modify Ogawa for at least the purpose of protecting the semiconductor die from external 
environment by covering the active side with the sealing layer (see Paek, Col. 12, lines 
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26-29) while still preserving the light-transmitting functionality by keeping an upper 
surface of said light-transmitting member exposed. 

Further, Yamaji (refer to Figure 4) teaches a semiconductor device with a 
semiconductor chip (1), first pads (2) with surface portions, wiring patterns (4) and 
insulating film (3), wherein: 

the wiring pattern (4) extends from said surface portions of said first pad and over 
said insulating film; 

a post electrode (7) formed on the wiring pattern (4); 

a sealing layer (5) formed on a side surface of said light-transmitting member 
(this would follow if the first pad 6 of Figure 3 of Ogawa are modified in view of first pad 
2 of Figure 4 of Yamaji and Yamaji's corresponding interconnection details as explained 
above) and on side surfaces of said post electrode (7), such that an upper surface of 
said light-transmitting member is exposed (in view of the teaching of Paek explained 
above) and a top surface of said post electrode are exposed, said sealing layer having 
sides surfaces which are substantially in the same plane of side surfaces of said 
semiconductor chip (1 ); and 

external terminals (8) formed on a top surface of said post electrode (7). 

It would have been obvious to one of ordinary skills in the art at the time of the invention 
to modify Ogawa to incorporate the teachings of Yamaji as explained above. The 
ordinary artisan would have been motivated to modify Ogawa for at least the purpose of 



Application/Control Number: 10/697,315 Page 8 

Art Unit: 2892 

creating a flip chip mounted package with mounting bumps on the side of the chip with 
the chip pads, utilizing the post electrode to provide the required height of the 
interconnects. 

It is to be noted that claim 16 is a product claim, but recites "cut side surfaces which are 
cut by a blade", which is a method or process step. As such, claim 1 is a product-by- 
process claim. Even though product-by-process claims are limited by and defined by 
the process, determination of patentability is based on the product itself. The 
patentability of a product does not depend on its method of production. If the product in 
the product-by-process claim is the same as or obvious from a product of the prior art, 
the claim is unpatentable even though the prior product was made by a different 
process." In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985), 
MPEP2113. 

Regarding claims 18 and 19, if Ogawa is modified in view of Paek and Yamaji as above, 
the sealing layer (560 of Figure 7 of Paek) will directly contact the side surfaces of said 
light-transmitting member or light-transmitting portion (550 of Figure 7 of Paek). 

Regarding claims 20 and 22, if Ogawa is modified in view of Paek and Yamaji as above, 
the said wiring patterns (4 of Figure 4 of Yamaji) physically and directly contact said 
surface portions of said first pad (2 of Figure 4 of Yamaji). 
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Regarding claims 21 and 23, if Ogawa is modified in view of Paek and Yamaji as above, 
the said wiring patterns (4 of Figure 4 of Yamaji) are uniformly spaced apart from said 
first main surface of said semiconductor chip (1 of Figure 4 of Yamaji). 

2. Claims 10 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ogawa, Paek and Yamaji as applied to claims 1 and 16 above, and further in view 
of Lanford (US 5,959,358), hereinafter Lanford. 

Regarding claims 10 and 17, Ogawa as modified above teaches substantially the 
claimed semiconductor device but does not teach that "an oxidation film" is formed on 
the side surface of said post portions or post electrodes. Lanford teaches copper 
interconnects or wiring for microelectronic devices, wherein an oxidation film is formed 
on side surfaces of the interconnects/wiring (Col. 4, lines 1-9). It would have been 
obvious to one of ordinary skills in the art at the time of the invention to modify Ogawa 
so that an oxidation film is formed on the side surface of said post portions. The 
ordinary artisan would have been motivated to modify Ogawa for at least the purpose of 
creating an inert protective layer that prevents further oxidation of the post portions (Col. 
4, lines 1-9). 



Response to Arguments 
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3. Applicant's arguments of 02/12/2008 with respect to amended claims 1 and 16, 
and their dependent claims have been considered but are moot in view of the new 
ground(s) of rejection. 



Conclusion 



4. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to AJAY K. ARORA whose telephone number is (571 )272- 
8347. The examiner can normally be reached on Mon through Fri, 8am to 4:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thao X. Le can be reached on (571) 272-1708. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/A. K. A./ 

Examiner, Art Unit 2892 



/Thao X Le/ 

Supervisory Patent Examiner, Art 
Unit 2892 



